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Siiilaji'tles aiid differences in attitudes and values 
eatch- faculty 'on iteis ,reiaj:ed tx>' the nature of their ¥0^k, 
ria sets for evaluating it,^and the social and p&ysic^l* 
3 ui^er which' it is performed are exaiined. Patterns of 
activity are found ^ fall along lines that do Wt exactly 
d to the administrative structure th^t is designed to, serve 

service, and ■aintenance of the. organizaticn itself* By 
a pro ject-f roposal systei and peer-panel review at ♦the 

of each project, a minijiui of organizational disturbance 
introduced. (Author/KE) • * ^. ' . 
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First, in 1968, there was a drop in the growth rate\of funds for research 



and development from all sources, (NSF 197^) Then there! were sharp but 

selective cutbacks, shifts in program emphast-s, clo$er attention to mission 

» 

re 1 J ted outcomes and frnally absolute declines in funding levels inten- 
sifled by Inflatipnary effects that, since 1973, have ^SeTmore* sweep i.ng 
reductions in real resources available for academic research than any 
policy decisions at state or federal levels or in the foundati&ns.( (NSF 1975) 
(Halstead 1975) Suth changes, along with others" working In ttie sar^ 
direction, placed increasing weight 6a decisit>ns within un iversi t iesN^as to 



how each institution's own resources could best be appli^ to research". 



Nationally, sources of support within the urviversity budgets contr ijbuted 

♦ 

a Targer and larger share of the RsD expend j tures in those msti tutjons » 
rising from 32.3% in 1967 to about 36.i*t in 197^- (NSF 197^) 

Recognition of the complexities of .this condition atTone research 
university, the Pennsylvania State University, prompted a proposal by the 
Vice 'President for Research and Graduate Study, Dr. Richard Cunningham, 
to the NdtionaT Science Foundation under its Management Iqiprovement Program. 
He set the essiinibidl problem as one of seeking criteria anfd information that 
would assist ]n the design of policies that could taring more flexibility 
to the use of internal resources 'Vor research. At best it Wou4d* provide 



T" . .* 
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a way to enter new areas of research and Excise less promising programs. 
That part of the stiirfy reported here exariiines similarities and differences 
la attitudes and values among research faculty on Items related to the 
nature of their work, the criteria sets for evaluating 'I t, ^njl-^thi social ^ 
and physical conditions under which it is per formed 

The complete study developed, along two principal lines. One stream 
•'evoked" from key personnel by means of interviews and detailed written 
exchanges a wide range of refined and thoughtful views about the current 
practice of research within the unvierslty. It was qualitative in its 
emphasis and pursued the'differentlation that characterizes scholarly 
work in the modern research institution. Interpretations were'g^thered from 

/individuals who administered research at various levels an<i/ in many settings; 

I 

departments, colleges, laboratories, insti tutes , and programs, *The final 
report on that phase of the project offers an analytUa^fd^scr iption of 
the Intricacies^ and particularities that have grow^y^p^ar^""^ academic 
research ove/ the last three dec^es- (SAMS 1975) 

The second line of Inquiry partial 1^^ reported in t+ie following 

/ * 1 

pages took As a starting point the di^^gmptlon tfiat^the university qua 

• ' ' tfh^ ' . ' • ' 

unlv^fs/tty holds a coimS>n and comprehensive view pf research and similar 

sct>blar)y activity. Questioning active research faculty yielded some evidence 

to support a hypothesis of congruence and, of course, considerable 

evidence to deny it. The nature of th|B differenceswere cpcamlned in ' ^ 

detail. Such data can suggest which policies can be constructed on 

an dll university basis,, which must be fitte'd to strata or sectors within 

the institution^ and which are so idiosyncratic that they are best left ^ 

to the discretion of Jiidlvlduals. 



: A - Three Views of Research 

this kind of comprehensive reconsideration of research activity in 
its pan-university dimens^jprts brings to the surface three-distinct cojiceptual 
sets. First, there is research as conceived and practiced in the disciplines 
each a discrete area of knowledge. ^ Then there is research as a generalized 
function Of the university, the institutionalized notion of research or 
-scholarly inquiry that places it beside teaching and public service as 
major functions, third and finally, research has attributes that are^ 
shaped by views, values, interests, and practices emanating from national^ 
'funding and policy making sources. There is a national ethos of research 
even though a national policy statement may be lacking. These three view- 
points can be seen as. tidal currents mbving on different courses butln the 
same general direction. Stricture!^ in funding, l ike $hal low waters^ 
'emphasize lines of turbi>lence between those currents. It Is within the 
universities that many of the issues converge presenting leaderfejn tho$e 
institutions with a penetrating problem of decision as they plan for 
allocation of scarce internal resources for research. Added to this is 
an Ijjternal flow problem, If 'funds for research must be recirculated from 
areAs where; t,he work level Is decHtiIng into new prospects then accompanying 
adjustments In personnel, curriculum, and even faculties may also^have to 
• be^jnade. For these ,^rewons an^^rthers It is. clear that an examifiatroh x 
of research within tnstltutSon Is an unfamllJar and sensitive process. 

Some addlttohal details on each of the three conceptual ortentatjbris . 
4K>t^d above, disciplinary, un4verslty, and national, deserve mention: the 
habitual and, for this age, "natui^aT* view of knowledge and the activities 




Ws<>ci^ecdvvJth Vts^creatioii and d l*f fusion, beg I rts^ith the d Utipl I lie-l * 
Scholars-and scientists, perhaps' artists' -iaVwellr are socialized toward a 
cowpjtfnsftt^o carry out in partTcu tar ways the functions of teac^^^^^ 
research or similar activity, and dissemination wltjWn that d}$iptpUnairy 

Jjiamcworic. (Ruhn I96JX \ ' ! ' • ' " ' 

, ''These commi troents'are ttie outcome of ,a pro/onged training ^ 
process, lasting wcl 1 intd aduVt Ufe, in wftlch "thef student U N ^ p 
effSw:tlveJy fscxlatcd .from competing-, vocational and intellectual \^ v 
•/ jnJterests-artd' jo which he is^extreroe^y dependent on his teachers/* tHag 

Each disci|)Une has a coherence of its own established by -"boundary fes'^ 

som^ pf * which are .vague^-s6<TO *iAbstract principles ^nd thepries 

define sclenti f ic d isci pi ihes, tHi i«easures:o^\which consti tute relatively 

•closed communities whose •well-defined bojindaries help to distinguish' *^ V 

the members of one discipline frjdwt those- pf <^bers . . . This closure ' 

enables peers to OKercise great Inflaenpe In the selection of problems 

to studied and the technlquesjf to be usedV' '(NAgl^, <JORWJ|p, 1972) Ej^n 

though disciplines vary in thel'r state of organization and even though 

•each has marginaT areas .of uncerta.in definition,- they remain; the dominant 

..organizational mode for ^orderj^g the body of knowJedgeTn the Western 
world. Within universities that^^senSe of coherence establ I ished by the / 
bounded disciplines is reinforced by an administrative structure that lays 
down mahy department lines close to the boundaries of the disciplines. 
- * In recent years there have been new attempts to construct a typology 
that would endompass the distinctions among departments and also llnic them 

^ to an cplstemolbglcal base. Smart 0975) has pointed out that the recent 
woric of BIglan carries these efforts beyond the organizational fofms 
suggested by Kuhn (1967) Hobbs and Anderson, (1971) the political models 
of Baldrldge^ (1971) and the community formulations of Goodman. (1962). 



.6i9l^ derlwd r (hree-drjwmisronal model for classifying depflrtmcftts by " 
anal^yzliig the refcdjhiM of -facuJ ^ to^questicms-xjf simi larity andt'dtifference*. 
iir>e1ccted subJeclMfetter areas. ,He has tested the durability of the 



mode! with r^Sspiect research activity, certain output indicators/ aad^cademlc 
tdsks whll* Sirfart has fexamlned It wlth> respect to goaKsettln^, . (Bi^lan. 
J9f7i» /he three dimensions" 84 gian identlffed are (1) the existence * . 

and strength of a .parad^lgmattc structure^^. ''hard" or '^sof t." j(2) the 
nature* of thej:Siii5ect^tt^ or "applied'* 

^^W: .C3V the.systemi c emphasis in^jterrns of "life systems" or "non-Uf^ •• • -..^^ 

systems." . ^ . * 

, .,..A4thouglT' eiglan's taxondmy is effective frt'dTiffeVeht rating and o^^^^ 
the disciplinary attachments qf. tndivWuaU there are! two conditions with 
respect to research activi ty "Wi thin a complex untv^Jr^lity that suggest the 
use of, a m^ified cjassif icat Ton. First, much of ;the Jiesearxh related 
schoi^fly activity *in the humanities and arts extends well beyond the ^ 
disciplinary departments.^ Chemists, sociologists, jbr botaniSjts to say * 

^ noting of j>etrogeolog ists,. biochtraists, and pfant/pathologlsts may . be 

engaged irt quite different kinds* of rese^ujlfe^t a*iumbe/ x>f locations witHin 

" . ■ 

the institutjM^^ Nagi and Cocwir^^iyi^7.2Cn5ak6 thefjdis^^^ 

out thdt the diiCTp+jfie^-jiio^^ closure that enables 

.H^^v-^"*^^^..,:^^ ..... ^ 

o e;(ercise ^reat influence H&the selection'of problenj^ to be i^titdied 

the techniques to be used. In turn scientlst.s become disposed to cofSnun'Ica 

theiVsXi^dlngs jnereiy to their colleagues. By contr^t research activities 

ar^ oc#»llTzed into research fields which comprise subdisclpl ines (such .as 

/ • * ' •* - - ' 

high ^nergy physics) or an ariea of studies concerning a ^^hnologfcal or socla^ 

problem (space programs, health c are, ed ucation^ ^nd so on.)" 



y There is a second reason for modifying the^classif icatioh. Ampng it& 
faculty memberls the university has included Increasing representation from ' 
the fine and performing arts, the creative design orientatlpn in archi tecture^ 
and the practicing 1 iterary -artist. Through display, performance, and 
publ ication of individual creativ*^ efjorts^ these faculty member^ are involvei\ 
in behavior* similar to research of the classic form. The greatest sfmilarity 
lies in university recognition ank^aculty tradition that these activities 
merit specific allocation of unstructured profess4-onaX time and support 
facilities with the expectation that individual talent will ^enerat'e 
significant outcomes. Because of these two conditions respondents in this 
study were aslced to identify themselves with one of five **lcnowTe3ge areas": 
natural science, humanities, social science, applied Science and technology, 
performing and fine arts. ' - 

Within the frameworl( of^ the d iscipl ine the habitual point of focus 
is the individiial researcher. He is conceived^ as the major 'instrument of 
inquiry'* by virtue of training and intellect. (Mooney 1966) (Schon 1967) 
Three main lines of concern are displayed in the literature: (I) How to- 
identify the most effective researchers, either before they reach professional 
maturity or in retrospect,- ' (2) Vfhat environmental features 

support and enhance individual research productivity, .(3) how interactions', 
and diffusion can be Msed to increase overall research effectiveness *and 
measure output. The power of the discipline-department view is so i&trong 
that most scholars carry its distinguishing marlcs 1n terms of values, methods, 
and acceptable systems of prodf into other situations. University llssues ofvten 

become an extension of disciplinary issues ar^d frequently other disciplines 

"» ^ • ^ * 

are perceived as competitors rather than equal co-wbrkers. 
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Nevertheless, there Is a more generalized jH-spective on research, 
a^uniyersity vIhbw, an academic view in ^he fifH >|ense of the word. The ^ 



university cannot r>eglect the wide range of intellectual activity from i 
art to zoology which its trained facul ty members pursue under their own^ 
impetus. How broad the scope of research and * research- type activity can and 
> should be Is still to be defined but there is wide agreement that it has^^ 

reached exceptional levels in the US during the past twodecades. (fien-C^vid) (1973) 

/ >\ 

In applying, part of their resources to' suppbrt of a brofd band of intel Tactual , 
inquiry universities incorpdrate many functions that are of small interest 
to. the individual engaged In discipline-based researChr^ Funds may go as 
seed grants to prompt external funds, as tide-over support while new 
sponsors emerge, as sustaining Support for worthv^hile endeavors that have 

no chance of extra-mural funding, as. high-risk investments in new areas of 

* ' ' ' , ' ' . ^ ^ 

inquiry or instructional experijfnentatiqn, as development grants for young ^ 

or promising faculty members, as Support for popular activities with great 
public appeal. The university -Wide view of research seems so different 
from the disciplinary perspective* that some have suggested it can be , ^ • \ 
treated as a '^managed*' activity. A considerable I rfeeratw e has emerged 
around the management of research, largely as it is conducted ip industry or 
government laboratories.(Yovits 1966) (Mendelsohn 1963)(Walter ^^65) (Langrish^^^^^ 
The management approach was set aside by this project ir^ the belief • 

that research activity and the ind^ividuals who conduct it withi.n the . 
university -cannot be directly managed without destroying key features of the 
creative process. Further i .research activity Is intimately bound- Into 
.Instruction, governance, and public service; a fact whlcti tmmeasureably 
Increases the complexity of directive management. What may be subject to 
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management- type decisions ai|e matters like the setting and support elements 
for research and the relative emphasis among various fields. 

Finally, decisions of university leaders about research have additional 
and extended importance because they must often be made without clear 
guidance *frOm publ ic pol icy statements about the sciences"*, arts, or , 
humaai/ies to give a sense of direction. Mori^on recently commented on 
the parallel circumstances in the foundations where scientific 
priority setting can be thought of as a continuing effort to keep the^e 
two rather poorly .matched horses needs and leads,* pul I ing in the same 
direction on the same road.'** (Horizon I973) 

National funding patterns and practices have generated effects on 
the way research rs carried out in the academic setting. In order to continue 
the^ontact established with scientists who had served in specialized 
weapons laboratories during World War II but returned to the campus the 
federal agencies followed th^ project system. Although th>e. practice had ^ 
its beginnings in .1937 with the National Cancer Act, wic pattern of project 
grants to established individual researchers working vrf thin an identified 
pr€>b1em framework became the dominant mode of operation for sponsored 
research in the^academiic realm. Universities as -institutions were, in a 
sense, third parties to these arrangements and' faced significant administrative 
challenges in the questions of how to gain -adequate compensation for indirect 
a$ well as direct costs and how to develdp educational benefits from ^ 
sponsored research. A quite-different tradition of re&earch organ izat I oh comes from 
the land^rant institutions and agricultural extension" effbrts, forerunners of 
fnstitut-es and centers { I kenberry, Friedman 1972). There were^ of course, other ' 
types of research supportj tralneeshlps, programmatic grants, 4nstl tut lonal awards 
but the project system with ^ticreaslng emphasis on "ml sslon-orlented" results 
remained dominant. - (Murtaugh l973)(Plel, G. 1973) (Bennett, 1973) (Science Board v , 
at Canada 1973) • 

10 




In summary^N:^duct Ions in the re^l dollars for academic research 
prcs^^niversi tie^ to^ftxamlne how their own resources for research can.be 
used more effectively and more fTexibly. In seeking a basis for such pcflicy 
the universities find therflselves at the confluence of three different conceptual 
currents about research; disciplinary, institutional , and national. Asra ^ 
prelude to policy changes, then, it is desirable for an Instlttition to ^ 
establish the principal perceptions of research held by its own'lesearch 

faculty. \^ 

-• / " * 

" , B - The Resea^^ch Design 

The essential logic of the design can be summarized briefly even 
though a full interpretation of the restrVts is a much more complicated - 
process. Getting at" the views of research facjjlty within an Institution 
is best described as a task of "'descriptive analysis". Some of the 

r • - . « 

factors .around which questions are constructed^^ref lect local needs for * 
information, the length of time covered by a typ'^cal project, for example. It 
is^adv^ntageous and necessary" to introduce other items on whidh responses can 
be compared to the results of other studies related to the topic, the 
spciology of science and the s ocJa i psychology of research organizations, 
for example. 

An obvious first step in^- analyzing the data Js to summarize the relative 
importance assigned to items by the respondents In the sample. Since the 
hypothetical assumption's or|^e of congruence among all research and related . 



activity in a university settling, the; nlxt action is to Identify those items 
on which^there is considerable adreement. QissimiliaritiH^may take two 
prlnclt>al fdrms'; they may t)e grouped or statifled along easi Ty identified 

. " i ' N . • 

lines or thcky may be idiosyncratic ta individuals and scattered throughout 
the sample. It wouldlbe desirable to know whether these differences *^cluster'^ 
in some Unusual way and^!(iich a factoral analysts can be made. 




DIAGRAM OF RESEARCH DESIGN- 



FACTORS 



Mean Scores 
Stand Dev. ' 



INDICATORS 



IMPORTANCE AGREEMENT 



Chi -Square Stratified 
High eta 



Idiosyncratic 
Chi -Square 
High 
A Low 



1) NATURE OF; WORK 



a) number of projects 

b) duration of projects 

c) rate ^of progress 

d) long range outcomes 

e) origins of projects 

f) stimulus to perform well 

2)^ CRITERIA 

a) for reviewing others' 

b) giving feeliiig of accompl i^shmqnt 

c) preferred op^rtu^'i ties 

5) CONDITIONS OF WORK 

'a) characteristic work app|foach 

b) meetings and exchanges 

c) work goals infl^^enc^d by 

d) Influence on work goals 

e) components of support 




CLUSTER ANALYSIS 



Such a design should yield a set of Items on which there Is! great 
agreement among all faculty. -These might be Incorporated Into university- 
wide practice. Those differences which are grouped in Identifiable ways 
can be communicated to peer groups charged with review of research. Indeed , 
they may suggest an appropriate number and composition for such peer revi*ew 
panels. Finally, those difference^llHhich are randomly distr lfc^ted\hould 
probably be left to the choices of individual investigators. 

It is important to note that the topic is research and f^earch-type 
activity across *tbe university. The limitations of t\)e sample make 
disaggregation to the level dik department or program impossible. In one 
case, Fine and Performing Arts tfie number in the sample is small and a 
more detall3d study based on interviews is* underway. 

C - Method ' ..^-^ . 

1) Sample Col lection*: The process of identifying "active research, 
faculty'* among the 3200 or more persons ^a^^iated wl^h the University in 
some .form of faculty relationship began with an examination of the ll$4 
of pu^UcaLions and related vtorHutii^ed annuaHy* Setting aside the 
medical school along with n f ew oSpr exceptional units. gave an effective 
'Vesearcb'faetiUy** population of about 2100 persons. t , 

Originally 211 Penn State faculty members with .tenure or tenure 
ellgibi 1 ity^ were chosen by means of random sampli*ng (KBAND Computer Program!^ 
from the faculty index In Research Pu6l lotions and Professional Activities ' 
July 1^1972- June .30, 1973. Since only two faculty members who were 
representative of the creative and performing arts component of the University 
appeared ^ the initial li^t an additional random SUB ^ample of *18 was « 
drawn. In randiom fashion, from the College of Arts and Afchitecture. In total 
the potential sample was 229. ' Hft 
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qtiesftJonnair.es were received, a response rate of 76 percent. • "By rank, the 

\ > • • ^ * . 

\ ' iW . . . • 

raturnsSwerc AS follows: 86 fuH professors (51 t>ercent)^ .52 associate 
. pr6f«i$orsV (3fl percent)and 2^ assistant professors (17 percent), TKe balan 

by. rank amon^t^ie respondents is ref lect]ve.of the total sample^ (Tableau 

" \ . . ' * . ' • * , 

In t«Km5 of knoiWedge areas^'the retufni are slightly skewied. Of- the 169 ' 

\* ^ ^* • *' 

responses 10 (6 pe^^cerviXz^ecked and' performing arts option, 

# A ^ ^ / ; . , * . • ' 

55 (32 percent) iridictted.thelr^'/e'seaiKh interests In the social sciences, . 
46 (28 percent-) viewed jtHeir work as aV»lied, ^1 (Z5 t)ercent)^ ^considered 
thcmselVes to be rratural scientists and 17 ( 10. ppfcent)^ chose the hgrnanlties 
category* lo effect^ the creative and performing arts^and the. humanities 
are under-represented. Another difference emerged. Responses by .rank were 
consistent wl th 'sampl ing expectations except for*\he above namfcd c^t%gories, 
Propor^ irately fewer full* professors In the/creative and performing arts and 
humanities responded to tfie questionnaire, 

.2) Construction of the Survey' Instrument ' . i ' • • 

The basis independent variable used a control in the Analysis reported 

here has already been noted, the knowledge* a I'eas: natural sclenfees/ . * 

humanities,* social Science, applied science and technology, performing 

^ • • • • 

and fine arts.. Conventional background data wefe gathere.d Including thfe./ 

usual academic set; rank, college, campus location, tenufe at the University, 

■* * * ' ' 

along with demographics; age,^ sex. Also Collected in detail. was Infomwtlon 

, •' ' 

about secondary academic' involvements, affHlat|ons, and rresponsibn;tfe4/ 
both v4thln and outside the, Institution:^ tlements of an eJucatlqnal . history 
include fields 'and subspecialties, d.egre^^ and conferHng' Institutions, 

The, development of defiendent^var iables proceeded. In acct^rdance with, 
two rationales. Some factors and items were included because , operational' / 



lYifermation vifas neegpd. Such funddmcrrtal questiorvs as; Is research 

'activity actually conceived * in terms of projects or ta$ic uri i ts^by^'most 

__ ** ' • ^ 

participants? Is more than one projectjn progress at'any gtven time? 

^.•^ * • " * ' ' 

What is a typica),^an of tj^me? A Year? A lifetime??' 

To selectother 3>9nif icant^factors we turned*to the literature which 

has studied research as a genera} class of -activity. Much of this is 

identified with the sbciolqqy. of science ^r the spcial psychology of - 

organiaations. One possible design ^uld have replicated many of these 

studies by dichotomizing respondents into'Higff arid "loW* research producers' ' 

of produ'ctivity . 
then analyzing ^rgi^ correlates^that appear in this^Universi.ty. As. an initial 
* ^ • ■ 

step to detailed analyses this promised very -1 imited results. Freeman 
(1369) has pointed out, that such lnformatrbn~^s likely to 'ite -accurate 
only if the subj^t pool is large enough so that Individual variations can 
be ignored. '*To*everyone who i^s famfliar with research, it Is obvious that 
rt ffiais be dangerous to rely on a simple count of numbers of papers In 
assessing the output of any particular Ihdividual or small group. ^But it 
does not necessarily follow that such quantitative techniques cannot be 
applied to much largtr aggregates... It may be legitimate to use quantitative 
measures as a substitute for qua l*i tat ive assessment or a coiQblned quantity- 
weijhted-by-quanti ty of scientific papers does not vary greatly from the 
combined quantity/quality indes.'' It was*^cj<led, therefore, to construct 
or include items or questions from other studies in which a relationship 
between productive research activHy and the tte« factor was already demonstrated 
;ln the literature. (Smith, Fiedler, I97I) And the evidence Is rather well 
established. (Bayer 6 Folger, I966) (Hagstrom, I965) Fre^h has Identified 
/three main output measures for the sciences and they have analogues In the 
arts and liumani ties: publications, discoveries,, and peer evaluations. (Freeman, 
Other studies use manifestations or proxies of these in the form of citation 
Index, recognitions and awards, membership, and vlsTblTlty, what the Xoles 
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characterize as the ^'property** or .'*wea 1th** of academics (Cole and Co^le, 
1973) From such Investigations one can extract a number of 'factors which / 
correlate well with reica^Ch pfoducttvlt^ _l[Pr let, , 1967) Many of them 
hold significance for policy de^gn on an Insti tuTTonaTnevel . For 
example, visibility of faculty to fellow researchers - not one bf the 
variables we used here correlates well with rankings of the 
department, r .57. A policy decision to upgr^de'or even sustain the 
relative quality of a given department necessarily requires support 
for the kind of activities that enhance vi sibi 1 i ty of members (Cole and 
Cole, 1973). \ \ ' ^ ' - 

* The most useful single source for guidance on the issue addressed 
here is the work, extended over many years, of Donald Pelz. (Pelz and 
Andrews 1966). He provided several versions of survey documents designed 
to penetrate the envi ronmepts^in which researchers, work. By adapting 
his format to abdut one third of the quest ioni presented to the sample ^ 
g^oup of faculty it was possible to gain richer interpretations of the 
local data. While thi% assistarice was freely given 6y Professor Pelz/ 
he had no share.'in the shortcomings of this design,. To lHust£,ate this 
uti I i tyY ^ ^elz found for most groups "a very slight tendency for sclent hs^^s. 
to perform better if they worked on'.two or three project^ rather than 
one or more.'* Scientists heeded th^ mix of activities wM^ utilized ^ 
two Qr three different skills. Local findings matched this \Q^era I conclusion 
but if they differed markedly further questions would-be raided. The work 
of Crane (1972)^ in detailing the formal %nd informal mechanisi»s of 
communication provide a base for interpre'Cing* exchange and lnf\ience. 
Hagstrom's (1965) basic wQrk along with subsequent articles provide 



a^erstanding of both individual and social dimehslohs of research. Cole 

and Col^ (1973) have treated the exchange process among scientists and 

also explored in detail the characteristics of el ites«within the 

* • 

discipline. In summary, the questions have been constructed or 

selected to generate information that can be evaluated against the ddta and 

I 

conclusions of previous studies that are more extensive and more 
comp^^ex in* their analysis of correlates linked to research productivity. 

C - Analysi s 

(3) All item responses were.fi/st li^t^d by_ frequency to give 
mean values and standard deviations. In the tables to follow Items are 
ranked by mean score.- Appropriate items were then cross-tabulated 
with five basic knowledge areas as the control variables. Chi square 
values were obtained to assess the degfee of <fif«ference in such a 
distribution. The value of eta was' calculated to Yeveat, differences 
that were distr ibat-ed iji an- unequal fashion among the knowledge areas. 
Eta is an-asymetric statistic applicable v<hen the independent variable 
is nominal level » (knowledge^ areas) and the dependent variable. is interval 
or ratio » a conditioif met or assumed' in trfe case' of item values, ^ta 
*Ss basically an indication of how dUsfmilar the means are within the 
categories of the if|^de|]^ender>t variable.*' When th^ means are Identical 
eta is zero and the maximum difference among means give a value of one. 
Eta squared gives a correlation ratio that has an Intuitive Interpretatton 

as the proportion of variance in the dependent variable explained by 

'* • * 

the independent variable. .In the data recorded here values of eta .20 
are taken as meaningful 4 nd lea tors of difference Computing procedures 
are all drawn from Statistical Package for the Social Sciences (NIE 1975) 
and from ^LUSTRAN LB. ^ 
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Table displays give a measure of comparative importance of the item ^ 

* 

through the mean scores. Of course standard deviations give an indication 
of agreement on that importance* The^chi-square values, where they exceed 
the .05 level reflect a dlspersion^of answers when data are tabulated by 
field of knowledge. If these differences fall along lines of the five 
knowledge areas the value af eta wl 11 be high, above values of .20 in 
most cases. In cases where standard deviations and chi -square are high 
and eta \<M we are dealing with an idiosyncratic difference not related 
to field of knowledge. 

, To examine the patterns* of variance more careful ly a cluster analysis 
was performed/ The question was;r What groups are visible in the sample 
when iteins showing differences are clustered? Procedures were programmed 
aften-iN.Ji^<i»<l( 1*^1$. 

D - SUMMARY OF FINDIHGS. 
The dimensions of similarity and dif ference-amDjg sample responses 
are reported under tjie three principal categories,' nature of work, 
criteria, and conditions. of work^ *ln each case a general statement Is 
followed by a ,discussion of the important items and the nature of the 
differences among fields. The results a cluster analysis are dealt 
with last. ' X V 

\ 1) Nature of Work:' Tables- 3,^,5,6, 7. 

Research faculty In all fields considered thcVr work in terms of 
projects or s^lmHar disci*ete xinits of activity which viewed as 
hlflhiy^ individMal Ized and extending over three to five yeaVs.** Active 
faculty tended to have three or more activities underway (73t; 
'they tdepended most heavily on their, own ffyart l%--and work to pr^V^de 
both clues ta ventures and standards fOr Judging performance, 
from within university sources were small irrtspectjve of whether the 
9^ ^ ageat was colleague, department chairman, or admlnsltrator at college 
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or university, level. The low collegial influence is in contrast to Pel z 
observations that a "creative tension" emterges from the immediate social 
environment in cases where productivi^^y is high. ^ ^ 

As the eta values in Tables 6' dnd 7 Indicate, there were some, variations 

contact , • A 1 • J ' 

among fi^tds. One's own uni vers i ty4was rated lower as a source'by Appalled 

Fields am Performing Arts respondents. Applied Fields, understandably, 

found mon importance in practical problems and the interests of clients 



or sponsois. Those in the arts gave more emphasis to. the role of 



practi cal 
"large" o 
low side. 



department chai rman, even though the sCale value was low. The d i str ibutionl 
also revecls a division in the social sciences on the relationship of 



probVems and appl ications -to one's work with one g'roup perceiving 
"strong" contributions and the others tending toward the 
The significance of in-house colleagues is judged very^low for 



Humanities,, quite scattered for Social Science, and highest for the , 
"natural scientists. "Colleagues el sewher«"are evaluated consistently. ' - 

across the fields receiving a Moderate rating ^s a source of ^projects , _ 

' • . • , 

and a strtfrtg rating as a ^'rmulus to performance. The consistently, 
low. ratings given department' chai rmen with respect ,to their role in - 
research activity can be explained more comp4etely ' |»Y:so«ne of t^e f indinngs , 
gathered in the qualitative part of the total study, ^4 n an Fntenview setting 
great emphasis was placed orf> eva I uatjW research activity as p^t of the , 
total academic program ' fid t ^s Jn inde|)endent phenomenon.- In tlfat^nglrt ; : • 
it is clear t^t depaVtmertt tieads arid, college sCaff as weli, 1»ave r^portslbillty. 
for several lines of perfcjrmance,, for the whole prog r%, rather than fof 
one single sector. *^ *' ' t. * * * 



\ 2) Criteria: Tables 8, 9, 10. 
Th^ results from this 'section of the study demonstrate more clearly 
than any of the others the principal patternsof distinction that exists 
within the university with respect to resrcarch activity. Across alt 
respondents there is consistent agreement and hfgh ratings for one set 
of values , whether they are being applied to the proposals of others, 
used to judgeione's own accompl ishment, or considered in relation to 
a piece of research work. The importance of creativity, cri ticaTabi 1 i ty, 
contributing by inquiry to new icnowledge, and professional freedom 
is universally acknowledged. These reflect aspects of the norms of 
science developed by Mertpn (1957) and explored by subse.quent ^investigatcrs 
Jn jthe courl$e of this study- several federal agencies provided copies of 
materials they prepared for use by peer' review pane l^T" and , ,agai n , these 
primary criter'l a appear. (TABLE S AROUND HERE) — 

Beyond this fundamental value structure these are sub-groups whicK 
use what might b^ labeled"secon^j:y"cr1,tcr la to discriminate am6ng 
projects in thei/ field, a' sense of Involvement with national missions, 
appears to^be one of these but the list also 3:ncludes endorsement of 
IridMStrlousness, and a helping orientation. "Thi^ invliKdual Ized differences 
In these responses include a few Jhar are generally reflarded^as, more 

universal In scopet prodgcing technical and schplarly papers' Is one, 

< * . * . - * " ■* ' 

and collegial relations another. . „ - ' 

. - ' • , /\ ' > • . 

The Idea of.peer Judgement is probably given greater emphasis a;.d 

epp.Ued more widely In the aoidewlC world Ihan It ls~in the other 

- ^ « . • " . 

iMiJof pr6fesslofis. Across the ffve knowledge areas there was little > 

* . ^ * 

fllsttnction. o h two majo r criteria, ereatlv trran d crUlcal ability but 
on t»va^^%Mflcance of technical ability there. Is a difference. A third. 
of tha social scientU&t^ and about kOX br^tbe natural scientists gave it 
V* hJgNir ratTri^ thaiTa 11 others, in the s^lVi. Within ffelds there are 



technical frontiers as well as intellectual frontiers and this pattern 
of judgement reflects it. Although the eta value signifies a difference 

* i 

among fields the effect is generated by a split among respondents in 
two fields. Methodical ness which includes precision and thoroughness 
is more a matter of personal style than the other criteria but no group 
.gave it low ratings. (TABLE 3 ABOUT HERE) , . ' 

The criteria applied in self-judgement of accomplishment or satis- 
Tabytiort reyealed a strong ^'helping others.'' orientation in the Applied 
Fied1s^4^re it is jcoilsistent with the land grant service tradition land 
.also in the Social Sciences. A sense of participatT^n iarrational mfssion 
• and a liigh value on thi^ .source of accomplishment is~veFy important for 
30% those in . the Applied Fields and especjal ly professors in that .area. 
About i of the Social Science respondents ^and National Science group 



shared the emph^&i^ citing this source a$ the most significant. 
Contributing to the technical literature appears to be a product of . . 
ifidivjdual interest and, except for *the arts, endorsement of its importance 
comes from a small group of "high raters'* in each field. The quality of 
producto was important to Applied Fields, ui|derstdndably but it was also 
emphasized by respondents in Humanities. (TABLE ICT ABOUT HERE) 

What researchers look for in projects that come to thefr attention 

brings the criterion question together In a performante-settlng. Again 

we find the universal values leading; freedoiQ, new areas, and personal 
challenge. The pattern of emphasis on national m/ssion for Applied Fields ^ 
arVtf Natural Science appears again. Another characteristic difference,"* 
work on team research, emerged her^ from the emphasis on competence In ^ ^ 
colleagues and In the chief or leader. *tt Is the Applied Fields that 
give importance te these opportunities. ^ % 



f 

* 



3) Conditions of Work: Tables 11, 12, .13, H» . 

This heading includes three aspects of working condlt!ons«v The first 
touches the preferred- approach Individual make to research and rcsearcl^ ^ 
type activity. A'second set of .questions explores several of the social 

factors; frequency of meetings and ^ exchanges, who* the respondent' is 

I 

influenced by, and v^ho he has Influence on. The last section deals with 
environmental components and preferences about them. STABLE II ABOUT HERE) 
a) Irt preferred approaches to work there is \a common element In the 
profiles reflecting the geij^l value structure dnd emphdslzing the 



tnteMectual setting of th(?'|iroblemi bringing order out of chaos, 
applying or finding gene<-al principles, l-ooklng at new are^s, and 

developing Ideas Inside one's head aH fit Into that condition. But there are 

» * , ^ , « „ • * 

differences of view on whether these attract ions, are found In the ^ 

' - • ^ ' ' ' 

subject matter of the field as Is the case In the na^ui*al and socla> • 

» * • * *, , ^ " 

sciences, or. developed by Interact ion. wfth a'ss^oclates from the external 
environment as Is the Case wHl^thc applied f Ield5^~7nrthe humanities 
this apparently emerges over" a longer time tivr^ with 
a topic. Only those 4n.?erformlng Arts hM^e a strong Interest In shYftIng 
projiBcts rapidly.* There Is no particular emphasis on instromental values^such 
as gettlng'ah^d In the organization or building a prolFe^lonal 
reputation. (TABLE 1 2 HEBE) ^ v , ' ' % 

' r (b) .The.sctelal setting In terms of meetings and exchange^: of * ^ 
j^lnFftuence shows "col leagues etsewhere^o be about equally Important In all 
f tie Ids with th^ same level of contact. The' pattern for cdl leagues wfthtn 
the MtiWers I ty differs quite significantly* N^tiira1< scientists report^^ , 
the greatest frequency of contact with col leaguers ahd see themselves aX 
beirld InfTuenced^by those contacts*/ Thi s6cla1 scTence group' alsp- has . 
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considerable rnteractlon but the exchange of Influence 1$ less marked. 
The ApplLed Fields show a moderate level of contact but they are highly 
Influenced by It. The Humanftles and the arts have the lowest Vevels 
of cbntact-and Influence, among colleagues., Thes^e patterns suggest 
t^iat'tiwiifuflctions of inter-col leglal exchange may be quite different^ 
fop^each of these basic. groups. The social science g.P©up 'apparently 

a % • 
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^the exchanges but does not ^^cessarlly act on them Id selecting 
Vojectd. The Influence of self Is very high Irt the humanities, and \ 
somewhat lower In the Applied Fields" arid the Performing Arts. ^"'"'^^'■^^ '^^^reJ.' 

The patterns of Interaction and Influence that ' emerge' arofund the ' 
department chairman are Interesting* It Is In. t-he Performing Arts that 
the chairman Is contacted most often and has the greatest Influence. 
In Applied Fields hl« Influence role Is signlflcatn but contact Is 
lower than ln the sciences. Humanities report Very low liiterictlofi 

levels and equally low Influence exchange. . • 

Interaction with sponsoVs follows the expected pattern of .differ- , 

entlatlon among fields with Applied and Natural^, Sciences displaying 

the greatest concern t (TABLE 15 AiotTT HERE),* / ' v . , . . ~ - 

- (c) Th| pompos I tlon-^fa^l Imate or eiiv I ronmet<{ of support for ^ - 

-researcb and'schoiafly actfylty-is seen by research faculty shows more 

^Sft/and even a ^tlghtly^'dlffeFent emphasis than\casual conveKsatloifs " ^ 

would suggest.^ The. high eating given "flexible orgarHzatfbn" ' , 

. recognl^^ the Increased (eynphasls on research areas that extend over 

several ,subT(llsclpI Ines ot fields syQh as energy development ^.*jnent,al 

ffealth, water and art «»ualfi^.^xifc^^^8K. On field visits to two • ^jf 

^major researcjh unfversltjw ^>fe found ao active discuss ten on this 
*' ■' ■ * ' ' ' . ' ' " " ■ 

topic underway. The .einphasif on M^h risk funding prpbably,^ref le'cts. 

the overall tightening on ijonsored projects and the difficulty of? 

• «upportlng extra activity under c?!i»Xract terms*, there iV wore; igr^e«»^^ 



on the Importance of those mainstays of university research, libraries 

and computer centers, than the index values might +nd4cate. Performing 

Arts gave unusually low ratings to this particular form of support. 

It was the Applied Fields, Incidental ly that gave the heaviest emphasis. 

. Dlf^rences by field show soifie significant variations with 

pbllcy Implications. The vaioe placed on'^'hlgh priority for research'n 

- '•./.. 
Was high for the soclari sciences and probably reflects more requirements 

from teaching ^ those disciplines than In the natural sciences. Social 
Sclenc(5S^and Humanities valued secretarial support; more h^jg^^ily than did 
other fields. The Importance of graduate assistants IS/^greatest for 
the pplled Fields followed by Natural Sciences. The/other variations 
marked by high eta values, specialized equlpmenj^ liaison with funding 
agencies, and policy guidance on research fdf low expected patterns with 
App.lle<l Fields giving the greatest crppfiasls. 

Idiosyncratic dl fference^-^peared around availability of travel 
funds and fl^al sclencjasMnstead of one environment of ^support for 
research within a university there are likely to be numerous tons tel lat Ions 
of services, facllltfes, and prlbrltles, eaqh linked to a^partlcular 
set of nf^c^s, some of which are permanent, others temporary. ^ 

7 Cluster Analysis 

To fdentify .significant groupings whlct> might be concealed 
by simple cross tabuletlons 69 variables Were standardized and treated , ^ 
using CLUSTAN l-B (release 2) program. Most of those variables are. 
marked (+) In the* tables. The procedure for clustering /^l lowed Ward's 
method and generated solutions of 3r^*,*and 5 clusters/ The four and 
three cluster. solutions vfe're examined and the three /luster version 
accepted on the ba&Is of Its shai^p reduction In error sum squares over the 
Tear el u$f tr veriton* r' . 



r«Uus|er" 1" contains Sk cases. This group places a high value <^ 

colleglal relations, whether with peers or superiors and expects hli 

competence In them. They see -themselves as able to Irrfluence" the 

department chairman and would like to advance themselves within the 

. . - national service 

organization. There Is ^ emphasis on long range Interests Fbtlvation 
is viewed as Individual, not related -to sponsors or clients. This cluster 
reflects the qualities of an "Integrated Academical ahd that 
seems an appropriate label. 

Cluster 2 contains cases. The emphasis Is on applied problems 
that can be solved quickly and yield benefits that ^ 'have utility, 
and recognition. This group sees Its work as linked Into, commercial ; 
processes and with methods to control the environment. To Identify 
fruitful ^reas they would welcogje policy guidance, leads to research 
sponsors, and methods of Identifying cl lent needs. ., Th^« Is 'an expanded 
view of teaftwork which Incorporates colleagues, sponsors, and the 
Institutional resources to get answfers to problems. The time frame 
envisioned for project* Is relatively short 1-2 years, a marked 
contras( with, the other two clusters. This. group embodies many of 
the features .:Wh I ch hSy#" become Identified with land grant service, 
tradition of- experiment station and extension work. The label here 
could wiiM be "Applied Innovators". ' ; . 

Cluster 3 contains 31 cises and*^he most approprla(|« label Is 
' "(fitted Mlvlduallsts''.'^!j?^of°the\lln9S of assoclatlpn within 
the*unlverslty and without are reflected. Whereas Clusterl showed 
Independence within the estab-llshment; group 3 values freedom from 
iny ties to colleague pr client. They see their wqrk as .extending over 
a long time span and report a slow rate of progressi* Since the 
direction of emphasis In the sqrvey document was toward ' Identifying 
diitreach'and contact this cluster established Its «redent4aVs by 



rejecting many of the choices. • , 

The Iifjpllcailons^or research policy In th^ clij?ter data point 
principally toward the compojsjtlon of ^er review panels, #r1tK6ugh 



H might convelvable that a sihgle peer panel could comprehend all 

research proposals within an Institution such a panel would be forced 

to operate at a high levej of generalization. By creating three panels, 

each prepared to work at proposals fitting the cluster descrlptfons, the 

fuTl benefit of- expert Judgement CQifW be gained. ' Panel I could consider 

proposals' that- tie In with teach I r^jj collaborative scholarly projects, 

pr'oposals that have strong departmental endorseinent . Panel 2 cou>d deal 

with proposals that wbuld either lead.tocUent and sponsor affiliations 

or would follow u]j on sueh relationships. S4ace the applied einphas^rs^ ' 

Is likely to tie Into comnercial possibilities the panel should bev3<; 

prepared to consider development^ Innovation^ and marketing possibilities 

The third panel cpuld consider high risk, I nd I victual J zed ^rop9sals 
^ . • . orrty' . 

which coul^robaEl^ ^ evaluated^on >the basis of Internal strength,. 

«- 

These would be likely to extend over a longer time span than any of ther 

^he^luster analysis Is a use^^^jj^pCtt^evlce' and the results 
deserve tcrR-efplored aad>ref ined* . It does, describe, wal l^^^thej>aslc 
^strata of research-^jieliavlor and Interests but there are quest lona still 
to be considered about hpw an operating version of tfte panel structure 
would fit Into tl:ie other activities and organizations of the-unvlersl ty. 

Iheu project goal wis to develop 'infohM^lon *abaut reseerdv activity 
that wight be of jase In jwllcy fonnulajLlc^ et the university level. 
To tarry out:\he lnqi:i{ry an assumption was Mde that all research^and 



' . \ -25- ■ ■ . 

•scholarly ende|{for 'in th,e university setting Is basltally alike, thl^ .' 



\ 



of course, is ^^^ka lent 'to the null hypothesis of tm> significant 



difference.'* As tt tOrns out' there are large ^i:e^s^<if:tsgrecjnent but ^^v<' 
only part of It can be translated into policy statements. The" remaifiing arMt!^< 
agreement f^nay be Identified but their fuTl meanjnf can cornet only. by \^ri\terpretat}ons 
of evaluatTng peers. There ai;e differences, too^ and \the 

abbreviated tables 'display indicators of the ^cinds of variation to be > 

•5. * 

formed. For these reasons the conclusions go beyond a summary of the 
findings, and 'embody the policy fmpli.cat lAns. 

1) In-house research activity couf^ be organized on a project 
basis with formal proposals put forward by individuals who might 
expecf funding over a period of, three^ to five years. Information 
' , gathered by this study. sho^s that research act ivKty- is- conceived in 

terms of discrete units which generally occjjpy a share of bne^s efforts 
over three or more years. 
^ 2), The prjmary criteria reflecting quality standards and. basic 

priorities can be stated as university wide policy. They will fall very 
close to the 1 Ists prepared by agencies Oft foundations and emphasizing 
original ItVt sound design, advancement of principles and theory, freedom 
for the Investigator.. ^ . ^ . - 

3) The most sultabTi method of review I ngtproposa Is would be three . 
research review panels. Tl^ey would have na role In po^audlt of 
* researl:h work because the outcome .effects are more properly part of total 
program review, as the other segment of the MSF-MIP project demons'trated." 
* These panels would eich treat projects of a^partlcul ar kind reflecting 

the distinctions that were categorized by the cluster analysis. There 

'"^ would be some overlap among the proposal^ seen ^ the panels but thls^ 

^ e • which 
Is preferable to dr^^lng tight lines /\ allocafe disciplines to particular 

.pantJf> This coocluslon reflects the fact that In both the natural 
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sciences and the social sciences there^re cleanly two types* of research 
activity, technical.and a§i»«r3f* 

. The tnforiiat4^(n^eve loped here suggests that the ro1ex>f department 
aiHi col^lige in the specif Ic actjvtty of re^^ch is minimal • Their 
importance rests with the construction^ and evaluation ^of the total- academic 
program, of which research Is only one part. , . * 

5) The 'tl imate 'bf research support apparjpntly contains many 
'wetther*V>atterns each requiring a different combination of ' resources. 
Flexibility in the terms of In-house grants ,woi}|d meet these variations 
Just as they -are nov^ met under conditions of out>Ide fimding. 

6) Vithin the sample group the emphasis on^ndlvldual ism and i ndependeiice 
is high, perhaps too hi^ to achteve^jth^ cbllaSopatlve isffects cited ^ ^ 
by Deutsch ait^ Piatt (1971) Lan^l^h (1972) and others./ Ap In-house 

grant p.rt>gram eiTpha^slzIn9<J^^ projects that involve members of two 
differfenf (BdmfhUlf^tlYe^ Jnst^tutes^, ett* offers ' 

4Dj>e wayjt^^ncoorage more collaboration. ^ * . • . ^ . 

Thfs stuayUbas suggested by Its findings that patterns of 
researM^ act ivity^^l 1 along 1 inesr that do^not 'e^icactly correspond .to the 
administrative structuras^tch Is designed to serve teaching^ service, 
and maintenance of the organization Itself .Acknowledging these research ^ ' 
patterns and support ing^hem *in w^s best suited to 'their needs doeap not ' - 
require a complete reorganization as^'^ome have suggeste(f nor does' * 
It seeiQ to require Isolation of resea^nV. By means of a project proposal 
jsystems and peer panel review at the Inei0tton of eachproject a minimum of 
of organlzcitlonal disturbance w^jd^be Introduced. Research viould stlMl^bear 

a fundamental relation to teaching and olfi^^lisf Itutlonal mlsslons. 
Depert|pent heads and dearts would still be the«ag[tt)ts of .ultliaate review 

■ •- -29. . -■ • ■ ■- 




on Mtters of program and personnel. \The distinguishing difference v#outd 
be that research ideas ^d resourceli brought together in a manner 

which the. data here suggests ; would be more effective. 





. TABLE 1 
RESEARCH FACULTY STUDY 
SAHPiE AND RESPONSE: Bt RANK AND FIELD OF KNOWLEDGE 



CATEGOHY 


SAMPLE 

Rank 




RESPONDENTS 
N ' 


PERCENTAGE 
RESPONSE 


Applied Fields 


Full 

Associate 
Assistant 


/ 38 
30 

. k 


28 

15 ■ . ■ 
3 


• .74 -. 
.50 

- .75 


Subtotal 


* 


72 


46 


64 


Nat^ijral Scie^ices 


> 

^ Ftfll 

Asj^ociate . 
-Assi&t^nt ' 


« 

25" 
9 • 

JQ,- ' 


25 . 
9 

,7 . 


.100 
, .100 

.;7o. , 


;$ijdlytotia{ ' : 1 






41 




l^ial Sciences 


Associate 
Assistant c 


i*2l 
>th|ftrlp 


•■x;*,26*3i-..--_-,r::^ 
19 


' .90 
»100 


Subtotal , • 


----- , - * 








ffum^lt^fes^: J V ; 


F«% J J2 
AssbcT^t(i • ' > . V 9 - 
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4 - . r-, , 
5 


.20 

. .67 ^ . 
.56 


Subtotal 




* 20 


10 V 


.50 - 
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TABLE 3 
RESEARCH FACULTY STUDY 





NUMBER. OF MAJOR PROJECTS OR 


EFFORTS 


- 




CATEGORY 


Rank 


1 


2 


3 


TotdU 


None 




Full 


3 


5 


19 


27 


1 


Applied Fields 


Associate 




1 


13 


1 It 


1 
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* >* 
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Subtotal 
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6 
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27 
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18 
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12 • 
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1 
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6 


8 
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53 


1 • 




Full 
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.5 - . 




Humanities 
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2 



■ A.' ■ 
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i| 



TABLE 1» • 
EXPECTED DURATION OF PROJECTS 





LESS THAN 




.5-1. 


1-2 


2-3 


3-li~M0RE THAN 


CATEGORY 


6 MONTHS 




YEARS 


Y^RS 


YEARS 


YEARS 


5 YEARS . TOTAL 
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17 


12 


'32;,. 


Applied Fields 
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n ~ 
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% 


. l» 






2. 




1 1 
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^ — — 
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3 


- 

8 < 
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« 

- 13 
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29 


Natural Sciences 
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2 








3 


n 
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1 


6 


~ 1 




5 
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18 


10. 


16 
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' Full 


11 
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15 


, ■ 
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■ 
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Tl 


13 


7 


5 : 






Assistant 
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5 • 


5 .. 
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20 


23 


21 
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-2 — . — ' 
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CLUSTER I <94 CMt) "I4*TECRATEP ACA0EM4CS" 



I Project duration 6 months or less ^ 

- • * 

27 Source of accomplishment - contributing to nation's well being 



12 Progress on work yery rapid 



20 Stimulus to perform: ' own standards 



29 ' Source of accomplishment: helping others grow 

i 

35- froject opportunity: contrJb\it6 to nation's welj being 
60 Influence on funding agencies* 

• * 

33 Project opportunity: congenial co-^wbrkers 

50 Meetings with colleagues * ^ 

46 Characteristic approach: using abstracts concepts i 

25 Source <rf accomplishment: producing a cocwi^rciaf -product 

22 Stimulus to perform: practical problems . 



0 



F-Ratio 
.3851 
.5993 
.5890 

. .6735 
.7060 

» 

,7085 • 

.7^50 

.7421 

.7722 

.7897 

.8Cf6l 

.8137 ' 



T. Value 

• 

rO.1225 
.23'»'» • 

-0.0225' . 
.031'* 
.253^1 
' ' .H73 

-Q.2i92 
. .2008 

,.D6i»7 

-iloso'i 

.0861 i 



I 



ERIC • 



4.7 



CLUSTER 2 ca%es) "APPLIED INNOVATORS", 

* ■ F-RATIO r*VALUE 

15 Outcomes ' of work^ifi 11. be theoretical . * ' .2127 -O.S^kh ' 

30 Source of accompl ishment': solving sponsors problems .2891 .6^79 

13 Outcomes will have direct appl ication , - .3938 .7922 
11 Rate of progress: , very fast .^069 -O.J^l^ 
17 Projects originate in practical problems^ - • *5?7* 

.26 Source C|f accompUshmentst product with commeVcial souixes .^357 . .3395 

.2 Duration of projects: f,very,^short 6 months .^359 -0.2682 

63 Support f'actoVs: liaison ^^ith funding dg,encies .^602 .5938 

* * • ' . . , / . . • - , ' . 

25 Accompl I shroent from a commercial product \ — . .^716 .7^92 

""^-^Ouratjon qf projects: 3 or i| years , .'•770 -,0.2636 

22 Stimul-us to perform from^ practical prbWems . • .4879 .5880 

14 tong ranlg^ effects: hc^^dlrecfappHcatiort ^5466 * -0.4901 



CiUSTER 3 (31 CASES> 'XOMM ITTEB JND INnWWUSTS'' 



4. 



n Progress pn projects: very f a st 

37 Apgroach to work: projects interesting in themselves 

19 j_Orfgins of proj^s: department chairmen 
56 Influenced by:' department chairman 
18 Origins of projects: sjionsors 

■ J 



52 Meetings am 
4 1 Approach to 



e>^changes:' higher administration 
wo^k: team man , - 



3ft ^Approach toij^rk: advance in^organizatiqn 





■ F-VALUE 






.2912^ 


FOOT 

. 5997 


.3138- 


.-0.5853 


.31 '♦3 


-0.8523 


.ink 


-0.7951 


.4137 ' 


-0.5255 




.-0.9212 


.5002. 


-0;'<666 . 

> 
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